Induction of the PAOh1/SMO polyamine oxidase by polyamine analogues in human lung carcinoma cells.
The induction of polyamine catabolism has been directly associated with the cytotoxic response of various tumor types to the antitumor polyamine analogues. Initially, human polyamine catabolism was assumed to be under the control of a rate-limiting spermidine/spermine N1-acetyltransferase (SSAT) that provides substrate for an acetylpolyamine oxidase (PAO). We have recently cloned a new polyamine analogue-inducible human polyamine oxidase (PAOh1/SMO) that efficiently uses spermine as a substrate. The induction of PAOh1/SMO in response to multiple polyamine analogues was examined in representative lung tumor cell lines. Representatives of three different classes of antitumor polyamine analogues were examined for their ability to induce PAOh1/SMO. The human adenocarcinoma line, NCI A549 was found to be the most responsive line with respect to induction of PAOh1/SMO in response to analogue exposure. Similar to previous observations with SSAT expression, PAOh1/SMO induction was found to occur primarily in non-small-cell lung cancers cell lines. Using a series of polyamine analogues, it was found that the most potent inducers of PAOh1/SMO possessed multiple three-carbon linkers between nitrogens, as typified by N1,N11-bis(ethyl)norspermine. Since PAOh1/SMO is an analogue-inducible enzyme that produces H2O2 as a metabolic product, it may play a significant role in determining the sensitivity of various human tumors to specific polyamine analogues.